Hypermethylation of the Keap1 gene in human lung cancer cell lines and lung cancer tissues.
Low expression of the oxidative stress sensor Keap1 is thought to be involved in carcinogenesis. However, the mechanisms responsible for inactivation of the Keap1 gene remain unknown. We investigated Keap1 expression using RT-PCR and found that it was downregulated in lung cancer cell lines and tissues when compared with a normal bronchial epithelial cell line. Treatment with 5-Aza-2'-deoxycytidine restored Keap1 expression in lung cancer cell lines, indicating the silencing mechanism to be promoter methylation. Moreover, we evaluated cytosine methylation in the Keap1 promoter and demonstrated that the P1 region, including 12 CpG sites, was highly methylated in lung cancer cells and tissues, but not in normal cells. Importantly, we found evidence that three specific CpG sites (the 3rd, 6th, and 10th CpGs of P1) might be binding sites for proteins that regulate Keap1 expression. Thus, our results suggest for the first time that Keap1 expression is regulated by an epigenetic mechanism in lung cancer.